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Abstract : The cmc values of the arbitrary surfactants were estimated by the method of the multivarial
explanation by the computer that put in the suitable score of the various kinds of the structural unit. The
results showed the correlation coefficient between the estimated value and the observed value is close to

1.00 in the total. We can obtain reasonably accurate cmc values for the surfactant with the simple molecular

structure.
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Table 1. Dividing of a Surfactant Molecule into Structural Units.(Expression by item Categories)
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i R

Item

Main alkyl chain {Hydrophilic group

......... Counter-ion eosverses| svcsersannascaccsnens

CategOry 12 k=K |1]2] -k Kyfreeeeee 112 "‘k"'K,' ......... 12| kKg
' Cs|Co SO04CO4 e Nal K|  feeeeeeees
Sample
CsH;:SONa | O 0 o
CoH17CO:K 0 0 0
3 [ CsHi:SOK | O 0 0

The symbol O indicates the item * category number corresponding to each structural units.
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Table 2. Scores for Structural Units.

HYDROPHOBIC PORTION

egE - o]AF - F7IH

Main alkyl chain

(lonics) ~ (Monionics)
G —0.05 -1.02
C -037
G -0.60 —213
Gy -0.97
Cuw =117 -3.19
Cu —=145
Cu -179 ~-407
Cis -2.08
Cu -237 -501
Cus -262
Cu —296 -591
Cn =31
Cu -346
t-Cy -025 -141
t-(Cos -0.58 -199
t(Cae -120 —-283

Branched Chain

(lonics)
G —0.15
G -031
Cs —048
C —0.67

Position of Branched Chain

(lonics)
2-ptn* -0.09
3-ptn -0.03

HYDROPHILIC PORTION

hydrophilic group
(Ionics)

C00- 0
S0y -023
-0S0y- -035
-POs™ 033

3’- -127
* ptn : Position.

-O(E0),S0s~ —0.54
-O(E0)%SOs~ -0.74
-O(E0XS0s~ —0.91
-O(EO)SO5™ -1.08
-O(P0):SOs™ -0.78
-O(PO)S0s™ —1.06
-N*H, -0.07
-N*MeH, —-0.01
-N*Me,H -0.04
-N*Ets 0.12
-N*Me, 0.05
-N*Me;B: -1.02
2 ®) —0.02
(Nonionics)
-O(EO)H 0
-OEO):H 0.03
-O(EO}H 007
-O(EOXH 021
“O(EO)H 024
-O(EO)H 0.35
-O(EO)sH 0.50
-O(EO)sH 0.56
-O(EO)Me 023
-O(EO);Me 0.40
-COO(EO)}Me 024
-COO(EO):Me 0.39
-COOEO)sMe 047
-.@. OEO):H —2.61
L) ogop  —242
«C> 0O H  ~220
© oo -207
<O)-OEONH  -19
O oo -1
-N(Me)~0 137
-P(Me))—0 0.78
N-Betaine 1.32
C-betaine 1.20

Position of Hydrophilic
group
(Ionics)
1-ptn 0
2-ptn 022
3-ptn 032
4-ptn 0.44
5-ptn 0.54
8-ptn 0.88
COUNTER-ION
Li* 0
Na* -0.02
K* -0.11
Mg —054
Ca** —=0.74
N*H, -0.07
N*Me, —-020
N*Et, —025
(o —0.04
Br~ -0.11
I ~0.39
NOs™ =017
CH,COO~ —0.04
S02- -031
MODIFICATION
(ionics)
Double bond
Oleoyl 0.36
Elaidoyl 034
a-COOMe -0.50
a-COOEt —0.86
a-COOPr -1.13
a-NMe: =017
a-COOK 0.87
(K-Carboxylate)
a-SOsNa 0.49
(Na-Carboxylate)
a-POsNa; 0.82
(Na-Carboxylate)

EO : Ethylene oxide, PO : Propylene oxide, Me : Methyl, Et : Ethyl : Pr : propyl, Bz : Benzyl.
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Table 3. Some Examples of Estimation of cmc Values.

Sample Estimated Value(=Xx;) Observed Value Paa
CisHa iCOO K 19%X1073 1.8X1073 0.95
—262; 0 ‘—0.11 (—2.73)

CuHC*HCH, |

i 0SO: | Naia*ptn 50X1073 51X1073 1.02
—237; —035} —0.02; 0.44 (—2.30)
CioHust N* (Me)s iBr~ 14X107? 14X1072 1.00
—179% 005 —0.11 (—1.85)
CizHzs; OEOQ)H? 2.3X107* 2.1X10°4 0.91
—407 043 (—364)
CeHyCH=CHCHsj COO~} K* 13X107 15X1073 115

-311 {0 ‘-0l (—2.88)

*elaidoyl ‘0.34
(CoHzn! SOs)2 iMg 1.1X1072 1.0X10°? 091
—117% —023} —0.54 (—1.94)

# : The score for -O(EO)xH was interpolated from those for -O(EO)sH and -O(EO)sH.

4 12

]

ADEGA o] BxE B e FxUgz 72
B 29 cme ol 2 FEEY wat score o A
FAse 93t w9} go] T JHFL =R
Aol A F upel o] HAAASG A A= BlFe
A= Sdch AR A (DA 78 A&} 244
ole} FBASF p v 191 7A7E Frolth.

Table 29 Ao|A] LFAHRES] BAF geore &
o] A7 Hlo| 2AAHUBAAZ JFA T o]Re Y
HFOoZ o]2 A9 AL cmcd 52 9=
ol Hlo] & o] Ao H)3led 7] W R o] A&
I} 6].

7z gagol FAE 3 score B HFFE
7Hs 3t A gk o] 9} o] Bl 739 VA Hlm A
ot Zuje oj&9 Fwrt A "y, o2
317] f18te] o] 2Ada) Hje] Al AHEA 9
FH oA 19 score & ©riole] BAE Fig
FAEt AT, FAE Abololl M= score o) IAE
2ol Fujo] QoML B S BAHY, T
SR Aol AE EWethoxy 7] —(EO),
S073& & A7 AdojrE dhtel @9E BA F
A —OEO0)H 9 0805~ <49 F 7o) ggz

P

e

B2 R owe H

B e

Fol AztslA €. 28y A2 Ve u REgo]
A71A "ok G 2 —0E0).SO0;” o€ n ol
%71 o Table 29 EA8 ul9} o] score & &
A gA HA® eme = ZA25A €. 38 —0EO0),
HSO;™ X n & 87 score & AS & ZA Hof
cme E SHEATo]g} 2L o)Foll gste] —OEO),
SO;™ & shtol &g HFdth Holgt & ot
AAT —0P0).S0;” 9 B¢ EZe Axolr,
=3 WA YolNE AL AF7le YR
FA gl 5912 9 n-alkylbenzene sulfonic acid oA
He uiel Zo] A ¢X7} ecmcol & 9L
F7] W&ol EZFAo] A
YA WSS Table 201 23 —S0; &=
—O(EO).H 2] Bel2 2479 98z uAdY,
AF71(Fe #57DE FA7ER AGBEARR S 9o
A A dolelzt 83 {17) WEd o9
AL Z71E 7k AL 2 -COOK & 717 K-carboxy-
late, -SO3;Na, -POsNa & 7} Na-carboxylate 9 Z-&
AT BA AT o] A¢ A7) &t -CO0™ 7]
FEIL e A57E FAZor HFHY.
EF FYAREYA S EAN 98 48] w7
T e AE0E btz SHaA e, o9
Zo] B F2E I AWBAHAE BEse w

J. of Korean Ind. & Eng. Chemistry, Vol. 2, No. 3, 1991



228 rFE -

1 I n A e

¢ s 10 12 14 16 18
Number of carbon atos

s

Fig. 1. Score for main alkyl chains of ionics(O) and
nonionics (@) surfactants against number of

carbon atoms.
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